Objective: The aim of this analysis was to delineate trends in spontaneous postmarketing reporting data with antidepressant drugs for adverse events involving suicidal behaviors in children and adolescents.
INTRODUCTION I
N VIEW OF RECENT CONCERNS regarding a possible association between antidepressant drug treatment and suicidal ideation and behavior in pediatric patients (U.K. Committee on Safety of Medicines 2003), we examined spontaneous postmarketing reporting data with antidepressant drugs for adverse events involving suicidal behaviors in children and adolescents. The aim of this analysis was to delineate reporting trends by quantifying and graphically comparing these data for 10 different antidepressants. These data have been presented at an U.S. Food and Drug Administration (FDA) Advisory Committee meeting (Mosholder 2004 ) but have not been previously reported in the literature.
METHODS
The FDA Adverse Event Reporting System (AERS) is a searchable electronic database that stores data on adverse drug experiences reDivision of Drug Risk Evaluation, Office of Drug Safety, U.S. Food and Drug Administration, Rockville, Maryland. ported with marketed pharmaceutical products. Sources of AERS case reports include health care professionals, pharmaceutical manufacturers, and health consumers. Our AERS database search included the following 10 antidepressant drugs marketed since the mid-1980s: Bupropion, citalopram, escitalopram, fluoxetine, fluvoxamine, mirtazapine, nefazodone, paroxetine, sertraline, and venlafaxine. We compiled a list of adverse event terms from the Medical Dictionary for Regulatory Activities (MedDRA*) that we felt would represent the spectrum of suicidal and self-injurious behaviors. Reports were selected from the AERS database if they contained at least one of the following 11 MedDRA terms: Depression suicidal, gunshot wound, intentional self-injury, nonaccidental overdose, overdose not otherwise specified, self-injurious behavior, self-injurious ideation, self-mutilation, suicidal ideation, suicide attempt, and completed suicide. All U.S. reports received by the FDA over the lifetime of the product, through November 2003, were included in the search. The age of the patient was limited to 17 years or under, and one of the selected antidepressant drugs had to be listed as the primary suspect drug for the event. If a report had been forwarded to the FDA from the manufacturer, the date assigned to the report was the date it was received by the manufacturer. The source of the report (consumer or health professional) was determined from information provided within the report.
RESULTS
For the 10 drug products in their entire marketing period to date, there were 524 reports with at least one of the selected MedDra terms in patients with a reported age of 17 years and under. In order of decreasing numbers of reports, the following total numbers of reports were obtained: fluoxetine (210 reports 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 (Fig. 2) . Fluoxetine also exhibited a large peak in reports in the early 1990s, particularly in calendar year 1992. In contrast to the more recent paroxetine reports, the majority of these reports were submitted by health care professionals (data not shown). Individual review of each of the cases was not performed owing to the volume of cases returned by the search, and so some cases may have been reported more than once. However, we did select a subsample of these case reports for hands-on review by choosing reports that were received during the first 3 years of marketing for the antidepressant involved. Among the 94 case reports selected by this criterion, nine reports were excluded from the review owing to the presence of database coding errors or reported events that could not be assessed as possible suicidal behavior. Seven of the remaining 78 cases were reported twice.
DISCUSSION
One of the limitations of this analysis was that we were able to conduct a hands-on review on only a subsample of the reports. However, it did not appear from our targeted hands-on review that there were an inordinate number of duplicated case reports.
With respect to the peak of reporting for fluoxetine in the early 1990s, it may be noted that in 1990, Tiecher et al. (Tiecher et al. 1990 ) published a case series describing 6 patients who developed intense suicidal ideation during treatment with the fluoxetine. Similar events were subsequently reported in pediatric patients by King et al. (King et al. 1991) . The topic of antidepressant-induced suicidality was the subject of a Psychiatric Drugs Advisory Committee meeting in September 1991. Speculatively, reporting may have been increased by the publicity about whether fluoxetine treatment can induce suicidal behavior.
In the most recent 2 years of reporting that we analyzed, consumers reported the majority of the cases for paroxetine, which is a distinction from the previous pattern of reporting for that drug (Fig. 2) . For comparison, in the AERS database as a whole, data from the first portion of 2003 showed that health care professionals submitted 66% of all reports. It seems likely that various influences came into play to account for this pattern of reporting. In 1998, Internet submission of MedWatch reports through the FDA website was implemented, which may have influenced the extent of consumer reporting. In October 2002, BBC News aired a Panorama program on adverse reactions to paroxetine, and in 2003, it was reported that pediatric trial data indicated that paroxetine was associated with self-injurious behavior. Such events may have influenced the level of reporting. But, as with any ecological correlation, we cannot be certain that these apparent associations between publicity and increases in spontaneous reporting reflect a cause-and-effect relationship.
Spontaneous reporting data on adverse drug reactions have well-known limitations, including a large, but unknown, number of events that go unreported, and frequently incomplete clinical information contained in the reports (Ahmad 2003) . In general, spontaneous postmarketing report data are most useful for distinctive or rare adverse drug reactions. Pemoline-induced liver injury is an example of the type of adverse drug reaction for which postmarketing surveillance data are critical. If cases of hepatotoxicity associated with pemoline treatment had not been reported to the manufacturer or the FDA, the risk of severe hepatotoxicity with pemoline would not have been uncovered (Safer et al. 2001) . Evaluating postmarketing surveillance data for psychiatric drugs associated with suicidal adverse events is problematic, however, because the outcome of interest (suicidal ideation or behavior) is also an outcome of the indication for the drugs (depression). The elapsed time from marketing a new drug has been observed to influence the number of postmarketing adverse event reports. Typically, the highest level of reporting occurs in the earlier years of marketing; this phenomenon is known as the Weber effect (Weber 1984) . It has also been reported that, for selective serotonin reuptake inhibitors (SSRIs), increased spontaneous reporting sometimes occurs following approval of a new indication (Hartnell et al. 2003) . In our data, the numbers of suiciderelated adverse event reports for antidepressants received by the FDA appear to be influenced by publicity surrounding specific drugs.
CONCLUSIONS
In sum, the spontaneous reporting data for suicidal events in pediatric patients treated with antidepressant drugs show reports for all drugs surveyed. The level of reporting of these events appears to be highly variable and subject to various influences. The most appropriate method to assess an association of antidepressant drug treatment with suicidal behaviors is examination of systematically collected data with appropriate comparison groups, such as randomized, controlled trial data.
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